The prognostic value of an erect and supine abdominal X-ray was studied prospectively in 97 patients with an acute abdomen. Although 64 (66%) of the radiographs showed an abnormality, the surgical registrar altered his clinical diagnosis on only seven occasions and changed his management on four. A consultant radiologist was the most accurate at reporting the X-rays even without seeing the patient, whilst junior surgical and radiological staff were as accurate as each other. A surgical registrar, however, was more accurate than junior radiologists in making a diagnosis. The investigation was of immediate clinical value in only 4% of the patients, and its use could probably be limited without detriment to patients.
Introduction
The abdominal X-ray has been advocated as a routine investigation in all patients presenting with an acute abdomen (Lee 1976) but this view has recently been challenged (De Lacey et al. 1980 , Eisenberg et al. 1982 ) and many X-rays are ordered for inappropriate reasons (Goldberg 1977 ). Therefore we have studied prospectively the value of this investigation in the management of patients with an acute abdomen.
Method
One hundred consecutive patients with an acute abdomen who had an erect and supine abdominal X-ray performed have been studied prospectively.
The surgical house officer completed a questionnaire to determine why the X-ray had been ordered. The surgical registrar (5 different registrars took part) entered his clinical diagnosis on the proforma and then studied the abdominal X-ray, after which he entered his final diagnosis and wrote a report on the X-ray. He was also asked if the X-ray had altered his planned management, if it was diagnostic, and if it had helped management.
The X-ray was also reported independently by three radiologists-a consultant, senior registrar and a registrar (one consultant with a special interest in gastrointestinal radiology, and several different senior registrars and registrars took part in the study) -all of whom were given a detailed clinical history, the findings on examination and results of investigations which had been available to the surgical registrar. As well as making a report on the X-ray, the radiologists were also asked to make a diagnosis.
The X-ray reports of all four doctors were then scored by an independent assessor (MJS) who had the benefit of operative findings or the results of further investigations. The accuracy of the X-ray reports was scored using a scoring system from 1 to 5, with 5 indicating a totally correct report. The accuracy of the diagnosis given by each of the four doctors was scored from 1 to 4, with 4 being totally correct.
The results are expressed as the mean score + standard error of mean, and Student's unpaired t test and Mann-Whitney U test were used to test for statistical significance. 
Results
Of the X-rays from 100 patients entered into the study, 97 were available for later analysis. Fifty-four patients (55.7%) were male and the mean age was 55.97 ( + 2.2) years. The house officer requested the X-ray to help in making the diagnosis on 88 (90.7%) occasions; in 49 cases (50.5%) it was considered essential to management; in 64 (66.0%) the house officer thought there was likely to be an X-ray abnormality present; and in 59 (60.8%) it had been requested to exclude serious pathology. Sixty-four (66.0%) of the abdominal X-rays showed an abnormality. The final diagnosis of the patients is shown in Table 1 .
The surgical registrar changed his diagnosis from that entered before seeing the abdominal X-ray on 7 (7.2%) patients, but this altered his management on only 4 (4.1%) occasions (Table 2) . Fifteen (15.5%) of the X-rays were considered to be diagnostic of the particular clinical diagnosis by the surgical registrar, and he considered that they had helped his management in 52 (53.6%) patients.
A chest X-ray was also requested in 81 (83.5%) patients, an intrathoracic abnormality being noted in 12 (15.0%). Free gas under the diaphragm was seen in 4 of the 10 cases of perforated viscus. Table 3 shows the frequency of each score obtained by each of the four different doctors for the accuracy of the X-ray report. The consultant radiologist made significantly more accurate reports than his senior registrar (P<0.01), registrar (P<0.001) and the surgical registrar (P <0.02), but there was no significant difference between the surgical registrar and the junior radiologists.
The surgical registrar scored significantly better in the accuracy of the diagnosis (Table 3 ) than both the radiological senior registrar (P<0.02) and registrar (P<0.001) though the difference between the surgical registrar and the consultant radiologist was not significant. There was a significant difference in diagnostic accuracy between the consultant radiologist and his senior registrar (P<0.01) and registrar (P< 0.001).
Discussion
An abnormality was seen in 66% of the abdominal X-rays requested, significantly higher than the 10% (Eisenberg et al. 1982 ) and 22% (De Lacey et al. 1980 , McCook et al. 1982 reported in previous series performed in accident and emergency departments.
The house officer thought that the abdominal X-ray would help in making a diagnosis in 90.7% of the patients, but Lee (1976) found diagnostic radiological features of common surgical emergencies in only half of the patients he studied. A worrying feature is that in a third of the patients the house officer did not think a radiological abnormality would be present and in 60.8% of cases an X-ray was requested to exclude a serious problem, which suggests that the abdominal X-ray is being used as a defensive screening investigation, perhaps to avoid subsequent criticism from more senior staff. Several patients with clearly irreducible external hernias and also those with confidently diagnosed acute appendicitis had X-rays.
The abdominal X-ray had very little effect on the diagnosis or management of the patients by the surgical registrar: after seeing the X-ray the diagnosis was changed on only seven occasions and the management on four occasions. Of the four changes of management, three were major changes involving the decision to operate or not.
Only 15.5% of the abdominal X-rays were considered to be diagnostic, but despite this and the fact that the abdominal X-ray had little direct effect on the management of the patients, the surgical registrars felt that the X-ray had helped in their management of half the patients, probably because the majority of the radiographs either confirmed or at least did not refute their clinical suspicions.
The consultant radiologist made the most accurate radiological reports, but the surgical registrar was as accurate in reporting the X-rays as the radiology senior registrar or registrar. Lee (1976) also found the consultant radiologist to be the most accurate person reporting abdominal X-rays, though he found that the radiology senior registrar was considerably more accurate than the surgical registrar.
The surgical registrar, with the benefit of having seen the patient, made a more accurate diagnosis than the junior radiologists, but the consultant radiologist even without seeing the patients was as accurate in his diagnosis. Therefore a surgical registrar, who has also seen the patient, is perfectly competent at reading and interpreting emergency abdominal X-rays, and there would appear to be little justification for suggesting that a senior radiologist should be consulted (Lee 1976). Eisenberg et al. (1982) attempted to develop criteria for requesting abdominal X-rays, suggesting that they should be performed in patients with moderate or severe abdominal tenderness, and in patients with a high suspicion of bowel obstruction, renal/ureteric calculi, trauma, ischaemia or gallstones (if ultrasound is not available). They also stressed that a normal X-ray does not rule out intra-abdominal pathology. All patients in this study whose management was altered by X-ray findings would have fallen into one of these categories.
It is concluded that fewer emergency abdominal X-rays can be performed at the request of a person more senior than a house officer, and that a surgical registrar is perfectly competent to interpret them.
